Minor postoperative anesthetic complications may increase patient discomfort and dissatisfaction and delay recovery. This paper sought to determine the frequency of minor complications in the first 48 hours postoperatively reported by elective gynecological and orthopedic surgical patients at the University Hospital of the West Indies, Jamaica. Overall satisfaction with anesthetic care and possible risk factors for developing complications were also assessed.
INTRODUCTION
Postoperative complications related to anesthesia cover a wide spectrum of severity from mildly distressing with no longterm sequelae to death or permanent disability. It has been suggested that several factors contribute to postoperative morbidity and length of hospital stay, including comorbidities and their pre-operative control, the surgical stress response, postoperative organ dysfunction, pain, poor nutrition and sleep disturbances 1 . Anesthetic technique and medications used may also contribute to postoperative complications. Common complaints include nausea and vomiting, surgical pain, sore throat, headache, drowsiness and dizziness, dental damage, peripheral nerve injury, and superficial thrombosis 2 . Awareness during anesthesia is a very rare but potentially devastating complication of anesthesia 3 .
The development of safer anesthetic agents, modes of delivery and improvements in patient monitoring and pain management over the past few decades have translated into a reduction in anesthetic risk. However, although there has been a decline in mortality and major morbidity rates, the incidences of minor and more common complications have not changed significantly 2 . These complications show a strong correlation with overall patient satisfaction with their anesthetic experience 4 , and may result in enough patient discomfort to justify changes in practice. Therefore, it is important for anesthesiologists to monitor clinical outcomes and use the information gained to improve quality of care 5 .
Anesthetic complications intraoperatively and in the immediate postoperative period (recovery room) at the University Hospital of the West Indies (UHWI) have been documented 6 . This paper looked at minor complications reported by gynecological and orthopedic patients after elective surgery in the first 48 hour period post recovery from anesthesia and their overall satisfaction with anesthesia care.
METHODS
A prospective, descriptive cohort study was undertaken at the University Hospital of the West Indies (UHWI), Kingston, Jamaica. This is a 500-bed, multidisciplinary, tertiary referral centre and teaching hospital affiliated to the University of the West Indies (UWI). Ethical approval was obtained from the UWI Faculty of Medical Sciences Ethics Committee. Elective orthopedic and gynecological patients receiving either a general or regional anesthetic were included. The following groups of patients were excluded: 1) Patients under 16 years of age; 2) Patients with a diagnosis of mental retardation or senile dementia; 3) Patients with hearing impairment; 4) Daycase patients (discharged within 24 hours post anesthesia); 5) Patients who refused or were unable to participate.
Sample size calculations (using Epi Info v. 3.3.2) indicated that a sample population of 486 was required to yield a power of 80% and a confidence interval of 95%. This calculation was based on an estimated worst expected complications frequency of 10%.
Data collected included the patient's age, gender, American Society of Anesthesiologists (ASA) physical status score, preoperative medical conditions, anesthetic technique, and length of anesthesia. Surgical procedures were graded according to perceived associated risk into major (such as Wertheim's hysterectomies, total knee replacements), intermediate (hysterectomies, open reduction and internal fixation of fractures), and minor (biopsies, or incision and drainage of abscesses) surgeries. Other information recorded included any intraoperative or recovery period complications, obtained from the anesthetic charts. Postoperative complications were documented via an interview and review of in-patient charts (24 to 48 hours after anesthesia) by trained research nurses or one of the research anesthesiologists. Defined criteria were used for each complication 7 . Patients were also asked to score the severity of the symptoms on a verbal numerical rating scale (VNRS) of zero to 10, where zero represented "not present" and 10 represented "the worst severity one could imagine". The level of patient satisfaction with their anesthesia care was assessed by two questions at the postoperative interview: "How would you rate your anesthetic?" (using a 7-point Likert scale) and "Would you have this type of anesthetic again?" (yes/no).
Data were analyzed using SPSS version 12. The incidences of postoperative anesthetic complications were expressed as a percentage of all anesthetics administered in the study population. Other descriptive univariate analyses were also obtained. Potential risk factors for postoperative complications were assessed using bivariate analysis and χ 2 -square test. A p-value < 0.05 was accepted as statistically significant. After identifying significant variables by bivariate analysis, these were entered into multiple logistic regression models to examine each variable, while controlling for all other confounding factors.
RESULTS

Data were collected between June 2009 and September 2010.
Five hundred and twenty-five (525) patients met the inclusion criteria and agreed to participate in the study, but 20 were excluded due to missing data. There were 374 females (74%) and 131 males (26%), with 58% being gynecological patients and 42% orthopedic. The mean age was 44.8 ± 15.2 years (range 16-88 years) and median 43 years. The majority were classified as either ASA I (55%) or ASA II (38%) ( Table I) . Most patients had their procedures performed under general anesthesia (80%, n = 404), and the remainder had either a neuraxial (18%, n = 91), or a peripheral nerve block (1.5%, n = 7). Two patients (0.5%) had a combined technique (nerve block and general anesthesia). Intermediate grade procedures were seen most frequently (83%) and most were between one and two hours duration (41%) ( Table I ). The most common comorbidities seen were hypertension (26%), diabetes mellitus (9.5%), and asthma (7.5%) (Table II) . Approximately one third of patients (31%) had one comorbidity and another 17% had multiple comorbidities. 
Intraoperative and post-anesthesia care unit complications
A total of 77 patients (15%) had a recorded complication either intraoperatively or in the immediate postoperative period. Five percent (5%) of patients experienced cardiovascular complications, such as hypotension or hypertension and arrhythmias, and 4.5% experienced significant hemorrhage (blood loss > 10% of estimated blood volume). Only 1% of patients had nausea and vomiting in the immediate postoperative period (Table II) . Eight patients had two complications and two had three complications. The recovery period had no significant incidents for most patients, with 96% (n = 487) being discharged to the ward within four hours. Eighteen patients (4%) were monitored in the postanesthesia care unit (PACU) for over six hours, usually for fluid or pain management, but were later discharged uneventfully to the ward. There were no ICU admissions, either immediately postoperatively or after being in the PACU.
Postoperative complications
A total of 419 (83%) of all patients interviewed reported at least one complication postoperatively. The most frequent complaints were sore throat (44%), nausea (30%), vomiting (24%), thrombophlebitis (20%), and oral trauma (19%). None of the patients who had general anesthesia reported awareness (Table III) . The median VNRS for each complication ranged between 3 and 5 out of a total of 10, and the mode was two to five, suggesting that most of the complications did not cause severe distress to patients (Table IV) .
Significant correlations with postoperative complications included age, gender, surgical specialty, and anesthetic technique. The mean age of patients reporting complications was 43.4 ± 14.2 years compared to 51.8 ± 19.3 years in those without any complications. Eighty-seven percent (87%) of patients aged less than 45 years reported at least one complication, compared to 78% of patients over 45 years (p < 0.001). Eighty-eight percent (88%) of women reported complications versus 68% of men (p < 0.001). Gynecological patients were more likely to have complaints than orthopedic patients (89% vs. 74%, p < 0.001). Patients who received a general anesthetic had a higher percentage of complaints postoperatively than those who had a regional anesthetic (87% vs. 65%, respectively, p < 0.001). Specific complaints also showed significant correlations; sore throat and oral trauma were associated with general anesthesia (p < 0.001) and headaches with regional anesthesia (p < 0.001) ( Table V) . Logistic re- gression analysis was performed to identify the independent variables associated with postoperative complications. These included age less than 45 years (OR 2.22, 95% CI 1.34-3.69, p = 0.002), and female gender (OR 3.64, 95% CI 2.14-6.20, p < 0.001). Controlling for gender resulted in surgical specialty no longer being significant, and anesthetic technique also lost significance after controlling for age. The risk of developing minor postoperative complications did not correlate with: ASA status (p = 0.069), one comorbidity (p = 0.479), multiple comorbidities (p = 0.052), complications intraoperatively or in the PACU (p = 1.000), procedure risk grade (p = 0.330) or duration (p = 0.202). Of note, the presence of one comorbidity (p = 0.032) and multiple comorbidities (p = 0.01) were significantly correlated with intraoperative and PACU complications.
Anesthetic experience rating
Half of the patients interviewed (51%) regarded their anesthetic experience as excellent, and another 22% thought it was very good. Ten patients (2%) described their experience as 'poor', reporting on average 2.5 complications. Eight (8) of these underwent a general anesthetic. Of these 10 patients, eight also had at least one complication with a VNRS of 5 or greater, and three had scores of 10 (one each for sore throat, vomiting, and nightmares). The majority (92%) indicated that they would opt to have the same anesthetic technique again in the event of another surgical procedure.
DISCUSSION
Minor morbidity, such as postoperative nausea and vomiting (PONV), sore throat, and headaches may have a significant impact on recovery from anesthesia, with decreased function and slower resumption of normal daily activities post discharge 2 . The frequency of postoperative complications varies widely in the literature. An analysis of postoperative complications seen in a large teaching hospital between 1979 and 1983 including over 60,000 patients found incidences of 0.04% for major and 9.4% for minor postoperative complications 5 . However, a study which looked specifically at minor postoperative complications after general anesthesia in 4,173 patients reported an incidence of 41% 8 . The difference in findings in these two papers may reflect a difference in methodology. The former documented symptomatology voluntarily offered by the patient, while the latter questioned patients using a predetermined list of outcomes/complications. Our study, using a similar method, also showed a high incidence of minor complications (83%).
A comprehensive review of articles published between 1966 and 2003 investigating peri-operative risk and complications associated with anesthesia found a wide range of incidences for specific minor complications 2 . We found sore throat to be a relatively common though seldom severe complaint, with an incidence of 44%. A reported range of 14% to 64% following tracheal intubation 2 suggests that improvement such as less aggressive suctioning could be made in our technique to lower our incidence. Our incidences of nausea and vomiting were 30% and 24%, respectively, which again fell within the reported range of between 20% and 30% 2 . The only other study from Jamaica that assessed PONV outside the recovery room period was in laparoscopic and open cholecystectomy patients who were assessed at 24 hours postoperatively 9 . Their overall incidence of 28.7% is in keeping with our findings.
Our incidence of overall myalgia was 13.5%, which based on the findings of other investigators (1.5 to 89%) was not unusual 2 , but we did not document the use of suxamethonium or intramuscular injections, both of which may have impact on myalgia. However, it is the common practice at our institution to avoid suxamethonium for elective patients, barring a specific indication. Intramuscular injections on the other hand are almost universally used to deliver analgesics because this method is cheap and simple. This practice may need to be reviewed.
Our combined incidence of oral and teeth trauma was 20%, though damage to teeth only accounted for 0.8%. This was high compared to a reported incidence of 7% for all types of oral trauma (from soft tissue laceration to tooth fracture or avulsion) in intubated patients 2 . This high figure could be related to the fact that our institution is a teaching hospital, with training of undergraduate and postgraduate students who are less skilled in airway instrumentation to avoid oral trauma. This is an area for further investigation to determine the cause, develop and implement changes designed to reduce the occurrence of complications. We also documented a 17% incidence of back pain, which was higher than observed in other studies 5, 8 . We did not find a significant association with spinal anesthesia (p = 0.9250, Table V) and were unable to comment on any influence of patient positioning (e.g., lithotomy), as we did not collect this information.
We found no correlation between the physical status ASA score and frequency of minor complaints. This could have been due to the low number of ASA III and IV patients (6%), making it difficult to make comparisons. In addition, work by Lee et al. 10 suggests that there is an inconsistent correlation of ASA scores with minor postoperative morbidity, as opposed to a stronger correlation with major complications and mortality.
It has been shown in several studies that women have a greater risk of minor postoperative complications, such as nausea and vomiting, headache and backache 4, 8 . We also demonstrated this correlation, with a greater percentage of females reporting complaints (88% vs 68%). One possible explanation proposed is that it is more socially acceptable for women to express their discomfort, while males tend to underreport complications. Hormonal differences seem unlikely, as no difference has been demonstrated between pre and postmenopausal women 8 .
In this study, younger patients were also more likely to have complaints than older patients, and the difference was most marked in patients less than 45 years. Our observations may reflect greater stoicism in older patients 11, 12 who may also have had previous experience with anesthesia, and thus may be less likely to report minor problems even when interviewed. This is supported by studies of patient satisfaction post-anesthesia that report higher satisfaction scores in older patients. This difference, however, was seen in patients over 65 years of age 4 .
It is interesting that despite a high overall incidence of complaints, general satisfaction with anesthesia was high. We are unable to identify any reasons for this apparent discrepancy in our findings. Satisfaction is "the balance between what is expected and the perception of what was received" 13 . It may be that our patients expected some degree of discomfort postoperatively, and hence were less likely to give a poor score for an experience that was within their expectations. Another possibility could be an attempt to please the interviewer and create a favorable impression.
Limitations
Patient interviews have the potential for either under-or overreporting complications due to recall bias 14 . The patient satisfaction questions did not specify particular aspects of care, but were general and non-specific. Single global ratings may be insensitive to actual deficiencies in care. The lack of variability in ASA, risk grade, and length of anesthesia amongst the population studied may have interfered with the observation of no correlation of these variables with complications. Additionally, this study may have not been adequately powered to detect low frequency complications, such as awareness (reported incidence of < 0.3%), which may account for it not being observed.
CONCLUSION
This study showed a high incidence of minor postoperative complication (83%), but low reported severity of symptoms and a high overall satisfaction rate with anesthesia. More complications were seen in younger and female patients, and sore throat, nausea, vomiting, and oral trauma were the most frequent. Special attention should be paid to reduce these complications through a more meticulous anesthetic technique. Our objective with each anesthetic should be to provide a safe and comfortable experience for the patient.
